MEMORANDUM

TO: James Mundt, Director
Office of Fiscd and Management Anayds, Legidative Services Agency

FROM: Janet M cCabe, Assistant Commissioner
Office of Air Management

DATE: December 22, 2000

SUBJECT:  Anayssof Fisca Impact of New Rules Concerning Emissions of Nitrogen Oxides
(NOx); LSA #00-137

The Department of Environmental Management (IDEM) is submitting these draft rules for your
economic impact analysis under 1C 4-22-2-28, IC 13-14-9-5, and IC 13-14-9-6. Thefollowing
information is provided for your andyss.

1. The second notice of comment period which contains the draft rule published in the Indiana
Register on December 1, 2000.

2. Thefisca impact memo submitted to the State Budget Agency.

3. The Projected Impacts of NOx Emissions Reductions on Electricity Pricesin Indiana, State
Utility Forecasting Group, Purdue University, June 2000.

SUMMARY': These draft rules require reductions of nitrogen oxides from cement kilns, eectricity
generating units, and large indudtrid boilers. They goply to 23 fadilitiesin Indiana. The cogts of thisrule
included capitd cogts for ingtalation of control equipment, ongoing operation and maintenance cogts,
and costs of monitoring compliance.

Asdescribed in this analyss, overdl costs are conservatively estimated as follows:
Tota capitd costs: $1,420 M to $1,423 M
Tota 0zone season costs. $265.7 M to $266.2 M



Overdl cost effectiveness: $2,226 to $2,231 per ton of NOx removed.

The bulk of the costswill be incurred by the eectric utility industry. The cogt effectiveness of the
program is enhanced by the incluson of a multi-tate trading program, which will encourage
implementation of the least costly control programs. Electric rates for resdentid, commercid, and
industria customers are predicted to increase by 6 to 7 percent or $0.0033 per kilowatt hour.

|. Background

On September 24, 1998, U. S. EPA issued arule (NOx SIP cal) that required each of twenty-two
(22) gates in the eastern United States, including Indiana, to reduce its emission of nitrogen oxides by
2007. Although the federal rule does not mandate how states are to reduce nitrogen oxide (NOx)
emissions and meet the federdly established “budget”, U. S. EPA based its calculation of each state's
budget on a determination of what it believed to be cost-effective NOx reductions. The source
categories identified by U. S. EPA were dectric utility boilers, large indudtrid boilers, cement kilns, and
dationary internd combustion engines. The federa rule isintended to reduce the trangport of ozone
and ozone causing pollutants that occursin this multi-state region. A number of parties chalenged the
legality of theruleinthe U. S. Court of Appedsfor the D. C. Circuit. The court upheld U. S. EPA’s
actions for the most part, athough it directed U. S. EPA to revisit the establishment of the control
requirements for interna stationary combustion engines and revise the number of states that will be
required to respond to the NOx SIP call. The court aso extended the compliance date for the SIP call
to May 31, 2004.

These Indiana draft rules regulate eectricity generating units with a namepl ate capacity grester than
twenty-five (25) megawats, industria, commercid and indtitutional Steam generating unitsthet have a
heet input capacity greater than two hundred fifty million (250,000,000) British thermad units (Btu) per
hour and certain cement kilns. It requires these facilities to reduce nitrogen oxide emissions during the
period May 31 through September 30 in 2004 and May 1 through September 30 thereafter. However,
SOUIces can receive aone year extenson in the compliance date upon showing that they have reduced
NOx emissions prior to May 1, 2004.

The draft rulesincluded with this analysis are largely based on the federd NOx SIP cdll rule. They
include emission reduction requirements for cement kilns and the U. S. EPA’ s modd trading program
that affects eectric generating units and large indudtrid boilers. The emission reductions required by
these draft rules meet the targets required by U. S. EPA inthe SIP call. They will result in areduction
of one hundred eighteen thousand one hundred eighty-three (118,183) tons state wide by 2007. Thisis
goproximately athirty-one (31%) reduction from what statewide NOx emissions would be without the
rules.

Egtimating likely cogts associated with this type of rulemaking is difficult and subject to numerous
uncertainties. Attempting to calculate indirect costs (in this case, increasesin the cost of eectricity to



resdentid, industrid and commercid customers and other indirect costs associated with alarge scale
undertaking such asthis) is even more difficult especidly in light of the ongoing deregulation of the utility
industry, which is substantidly changing how the power market functions. However, there are afew
critical points to kegp in mind.

Firgt, historica experience with other mgjor air pollution rules, the acid rain rules for example, shows
that actud costs turn out to be less, sometimes sgnificantly less, than were predicted by ether industry
or government during the rule development process. Industry groups estimated that the cost of
reducing aton of sulfur dioxide (SO,) emissions under the traditional regulatory gpproach at about
$1,500 per ton; EPA’s estimate was about $650 per ton. The actua prices of an alowance (an
alowance equds one ton of SO, emissions) available for purchase between 1993 and 1996 at the
Chicago Board of Trade, where alowances are traded like commodities, fell from $122 to $66.1 This
disparity isdue, a least in part, to the uncertainties inherent in trying to predict future costs and the fact
that regulated facilities have been cregtive in finding cost effective ways to comply with requirements
once they arein place.

Second, the reductions required from large utilities and industria boilers are proposed to be
accomplished through participation in aregiona cgp and trade program among al the states subject to
the NOx SIP cdll. Electricity generating units (EGUs) and non-electricity generating units (non-EGUS)
would be alocated dlowances for tons of NOx that they are dlowed to emit during the ozone season.
IDEM will alocate NOx dlowances for the affected units and owners or operators of these units will

be able to buy, sdll, or trade alowances, as necessary, to demonstrate compliance with the unit’'s NOx
emissons cagp. Because this program will be aregiona program administered by U. S. EPA, sources
will be ableto buy, sel or trade alowances across sate boundaries and between different types of units
and sources.

Third, while the cogts in terms of dollars spent isimportant, just as criticd is the cost-effectiveness of
this rule compared to other current or possible future clean air programs. The cost effectiveness of
reasonably available control measures dready implemented in Indiana, tend to be among the less
expendve of available controls. Reformulated gasoline is the most expensive program with a cost
effectiveness range from $3000 to $5000 per ton. U. S. EPA has determined thet, in generd, the cost
effectiveness would be gpproximately $4,300 per ton of VOC or NOx removed for other potential
programs. Some examples of these programs are vehicle emission testing, vapor control systems a
gasoline pumps, and various industrid controls. IDEM believes that the NOx reductions required by
this rule are among the most cogt-effective measures avallable to achieve the air pollution improvement
that is required by federd law.

! Bryner, Gary C., Director Natura Resources Law Center, School of Law, University of
Colorado “New Tools for Improving Government Regulation: An Assessment of Emission Trading and
Other Market-Based Regulatory Tools’, October 1999, page 15.
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Ladly, it isimportant to take note of the costs that will be saved as aresult of the air pollution
improvements that will be achieved through thisrule. Red savingswill result from fewer work days lost
to illness as well as from decreased hedlth care expenses. The range of cost benefits of ozone and

NOXx reductions estimated by U. S. EPA for a hedth and welfare category that includes mortdlity,
hospitd admissions for dl respiratory illnesses, and worker productivity losses, is $27 million to $1, 353
million in 1990 dollars nationaly. The agriculture and forestry benefits are estimated to be between
$260 million and $574 million, nationaly, in 1990 dollars? The air quality benefit of these rulesis
consstent with the federad NOx SIP Cdll and it is assumed that other states will reduce NOx emissions
amilarly.

Factors that may ultimately effect the estimated cogts are:
. Sdlective cataytic reduction systems and sdlective noncatalytic reduction systems may
work better or worse than expected.
. Avallability of control and monitoring equipment and experienced labor.

. Future interest rates.
. Accuracy of data used to estimate projected emissions and alowances.
. Allowance avalahility and price

. Changes in the dlowance alocation methodology that may change source specific
alowances and may affect the costs.

. Percentage of alowances that are reserved for new sources and for energy
efficiency/clean energy projects.

. Variaions in some economic factors, such as discount rates and utility prices.

. Restructuring in the utility business sector.

Il. Estimated Economic Impact on Regulated Entities

IDEM has spent consderable time and effort developing these cost estimates. The agency has
consulted with other agencies (U.S. EPA, the Indiana Utility Regulatory Commission, the Indiana Office
of the Utility Consumer, the State Utility Forecasting Group at Purdue Univerdty) and sought and
received input from sourcesincluded in the draft rule on both IDEM’ s methodology and cost
information for soecific companies. The estimating methodology used in this andyssisa*® sudy”
estimate with + 30% accuracy.

The estimated annual cost to regulated entities under these new rules would be associated with:
1. Initid capitd cogtsfor ingdling emisson control and monitoring equipment.
2. Annua operation and maintenance costs.
3. Annud adminigrative cogs (monitoring emissions, certifying compliance, modifying permits).

2 IDEM’ s draft rule would achieve the vast mgority of the air quality benefit of the federd rule,
S0 comparable cost savings would be anticipated.



Utilities may recover some or al of these cogts through a rate proceeding before the Indiana Utility
Regulatory Commission.

A. Methodology to Estimate NOx Control Costsfor Electric Generating Units (EGUS)

In order to estimate the NOx control costs to meet the proposed emission budget, the number of NOx
controls necessary to achieve the needed emission reductions from basdline emissons was estimated.
The needed emission reductions for each utility were estimated using its 2007 projected heat inputs and
basdline emission rates equd to the lowest of the actud or the Title IV dlowable emissons. Severd
assumptions related to the types of control equipment likely to be used and their efficiencies were made
in addition to the assumptions that the proposed emission budget will be achieved using aregiond cap
and trade program.

The NOx emissions can be controlled mainly by two types of control methods, combustion modification
controls and flue gas treetment controls. Combustion modification controls reduce NOx emissions by
modifying combustion conditions such as combustion zone oxygen levels and temperatures and include
low excess air, low NOx burners, over-fireair, and flue gasrecirculation. However, not dl of these
control technologies are gpplicable to or effective in reducing NOx emissions from dl boiler designs.
Flue gas treatment controls, selective catdytic control systems (SCRs) and sdective non-catalytic
control systems (SNCRs), remove NOx emissions from the flue gas after it isformed by injecting
ammoniaor ureainto the flue gas streams. Combustion controls and SNCRs are generaly cheaper
than SCRs.

In order to comply with the Title IV (acid rain) limits, utilities would have used most of the available
combustion control options. A telephone survey of the utilities indicated thet fud switching (switching
from combusting cod to gas, for example) is not likely to be an emissons reduction option. Therefore,
the cost analysis assumed the gpplication of SCRs and SNCRs. The cost estimate also considered the
gpplication of burner tuning and combustion optimization (combustion control measures which provide
cheaper emission reductions) in addition to SCRs or SNCRs where utilities indicated that these controls
could be applied to their units. Combustion control measures provide cheaper emisson reductions and
SNCRs are less expendve than SCRs, but SCRs are more efficient in reducing NOx emissions.

SNCR experience on large unitsis very limited. It is generdly chegper on adollar per ton of NOx
removed basis to control high NOx emitting units (units with large capacities, high basdine emisson
rates, and high capacity factors). Therefore, cost estimates assumed controls on units that will yield a
lower cogt effectivenessratio (costs of controls divided by the number of tons of NOx reduced).

The NOx control costs for eectric generating units include totd capital codts, fixed and variable
operation and maintenance costs, and cost effectivenessin dollars per ton of NOx removed. A number
of assumptions were made regarding the control equipment effectiveness, economic factors and retrofit
requirements. The total 0zone season costs are annuaized capital cogts plus fixed and variable
operation and maintenance costs. The ozone season cost effectivenessin dollars per ton isequal to



total ozone season costs divided by the total 0zone season tons of NOx removed. The cost estimates
arein 1998 dollars as mogt utilities provided cost estimatesin 1998 dollars. 1t must be noted that at the
time of these estimates, utilities were estimating the economic impact of U. S. EPA’sNOx SIP Cal on
ther facilities; while some estimates were based on rigorous engineering estimates (project control or
definitive) and may be within £10% margin of error, others were scope or order of magnitude estimates
with £20% to 30% margin of error. It isestimated that thirty two (32) sdective cataytic reduction
(SCR) system controls will be needed with an emission trading program (thirty seven (37) would be
needed without trading). Thirteen (13) selective noncataytic reduction (SNCR) system controls will be
needed with an emissons trading program (fifteen (15) would be needed without trading). Ninety four
(94) units are capable of generating greater than 25 Megawatts of e ectric output.

B. Estimated Costsfor Electric Generating Units

The draft rule will reduce NOx emission from 156,419 tons of NOXx per 0zone season to 45,952 tons
of NOx per ozone season from the following dectricity steam generating unit companies:

American Electric Power 6 units*
Cinergy 27 units*
Hooser Energy 4 units
Indiana-Kentucky Electric Company 6 units*
Indiana Municipa Power Agency 4 units*
Indianapolis Power & Light 17 units
Northern Indiana Public Service Company 17 units
Richmond Power & Light 2 units*
Southern Company 2 units
Southern Indiana Gas & Electric Company 9 units

*These companies have some units (25 out of 94) subject to requirements of a separate federd
mandate (called the Section 126 rule) and must comply by May 1, 2003. Although IDEM’ s dr&ft rule
applies to these sources, the costs incurred by companies to comply with the Section 126 rule are a
result of that federal mandate, not the sate rule. In thisfisca impact anadyss, IDEM presents the costs
to dl utilities

These draft rules require NOx emissions monitoring using continuous emissons monitoring systems
(CEMY) or dternative monitoring methods as gpplicable. A number of ectric generating units
presently monitor their NOx emissons usng CEMS. No increase in monitoring codts a the existing
CEMS unitsis assumed. No additiona CEMS are assumed.

The cost estimates for each utility are based on the difference between its 2007 projected emissons
and its estimated alowances under the 1995 to 1999 heat input scenario with 5% of alowances set
asde for new sources and projected emissions estimates provided by the utilities. If the percentage of
alowances set asde for new sources or any other purpose isincreased, the cost effectiveness will



increase. Indiana s draft rule dlows unlimited trading across the SIP Cdll region.

Under the emissions trading program, utilities with cost effectiveness exceeding the alowance price are
expected to buy alowances in order to reduce their NOx control costs and utilities with cost
effectiveness below the dlowance price are expected to sl dlowances. U.S. EPA, inits regulatory
impact analysis for the NOx SIP Cdll, federa implementation plan (FIP), and Section 126 petitions,
estimated that the costs will be 2% lower if States meet their budgets by trading across the NOx SIP
Cdl region ingead of limiting trading within a state. In addition, emissons banking, Sarting from the
gart of the trading program will reduce the cost by 1% in 2007.

Table 1 presents estimated costs for each of the utilities subject to the rule. The first scenario presents
the cost and cost effectiveness for each utility assuming companies can average within their own
systems. Scenario #2 assumes trading between utilities and non-utilitiesin Indiana. Scenario #3
assumes trading between utilities and non-utilities within Indiana and regiond trading for utilities.
Scenario #3 is consstent with Indiana s draft rule. For dl companies, cost effectivenessincreases as
the trading program broadens. It isimportant to note that of the 94 units subject to the Sate rule, 25
are dso subject to the federa Section 126 mandate mentioned above. IDEM estimates that 17% of
the total cost to comply with the state rule would be incurred in order for sources to comply with
federd requirements. The summary of costsis asfollows

Tota capitd cost = $1,396 million (This estimate may be higher or lower by 30%.)
Total ozone season cost = $260 miillion
Overall cost effectiveness = $2,291 per ton of NOx reduced.®

C. Methodology to Estimate NOx Control Costsfor the Industrial, Commercial, and
Ingtitutional (1CI) Units

The estimated codts of the draft rulesfor the industrid, commercid, and inditutiond (ICl) unitsinclude
the cost of NOx controls and the costs of measuring NOx emissons.  The NOx control capitd and
operation and maintenance cogts for the affected units were estimated using unit-specific data such as
design heat input capacities and capacity factors. The capitd costs were annualized using a control
equipment life of ten (10) years and an amortization rate equa to 10%. The economic life of
combustion modification controls is estimated a 10 years as compared to 15 to 20 yearsfor flue gas
treatment controls (SCRs and SNCRs). The total annudized capital costs and the 0zone season
operating and maintenance costs were used to estimate the cost per ton of NOx removed.  U.S. EPA

3The U. S. EPA estimated average cost effectivenessin 1998 dollarsis $1749 per ton of NOx
reduced. IDEM’s estimates are based on more specific information from Indiana sources.
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estimates the annua cost of continuous emission monitoring equa to $32,300 in 1990 dollars* The U.
S. EPA “Alternative Control Techniques Document-NOx Emissions from
Indugtrid/Commercid/Ingditutiond Boilers’, March 1994, was used to estimate costs. The costsin the
U. S. EPA document arein 1992 dollars. The NOx control costs and emissions monitoring costs were
adjusted to 1998 dollars using estimated 1990/1998 and 1992/1998 inflation factors equd to 1.16 and
1.114, respectively. Theinflation factors were estimated using references such as Gross Domestic
Product Implicit Price Deflator Index, Chemica Engineering Plant Cogt Index, and Marshdl & Swift
Equipment Cost Index. The cost estimates do not include ICI units known to be shut down after 1996.

D. Estimated Costsfor Industrial, Commercial, and I nstitutional Steam Gener ating Units

The draft rule establishes a budget equal to 13,847 tons for non-electric generating units (non-EGUS).
The cost estimates are based, for each affected source, on the difference between its projected 2007
basdine NOx emissons and the estimated initid alowances for the years 2004 to 2006. These
alocations and cost estimates assume 5% of NOx alowances are set aside for new sources.

There are ten known affected sourcesin this category. The allowances for these sources are based on
the average of the two highest heat inputsin the five years 1995 t01999 and an emission rate equd to
0.17 pounds per million Btu. The affected sources are:

Alcoa

Amoco-Whiting
Bethlehem Sted

Inland Sted!

Indianapolis Power & Light
LTV Sted

National Sted

New Energy Corporation
Purdue University

U. S Sted

No costs have been estimated for shut down units.
The ICl sources will incur monitoring costs in the trading program. It is estimated that sSixteen additiond

CEMswill beingdled. One entity with Sx boilers and x stacks estimated that ingtalation cogts for
continuous emission monitoring would be $1.5 million based on recent CEM experience with sinter

“Regulatory Impact Analysis for the NOx SIP Call, FIP, and Section 126 Petitions, Office of
Air Qudity Planning and Standards, Office of Atmospheric Programs, U. S. Environmenta Protection
Agency, September 1998, page 7-14.



plant CEMS and annua operating and maintenance costs of about $600,000 per year or $100,000 per
CEM.

The cogs of contrals for ICIswill be higher if more than 5% of dlowances are set a sSde for new
sources or energy efficiency projects. Also, cost may be lower if allowances for emissions can be
purchased for less than the cost of controls. Table 2 presents estimated costs for each of the ICI units
subject to therule.

Tota capital cost = $21 million
Tota 0zone season cost = $4.8 million
Overall cost effectiveness = $1,321 to $1,940 ton per ton of NOx reduced.

The U. S. EPA edtimated cost effectivenessin 1998 dollarsis $1380 per ton of NOx reduced. If
fewer alowances are given to ICls, the costs will increase.

E. Methodology to Estimated NOx Control Costsfor Cement Plants

In cement manufacturing, conditions favorable for formation of nitrogen oxides are reached routingly
because of high process temperatures. Essentialy all NOx emissions associated with cement
manufacturing are generated in cement kilns during fud combustion by two primary mechanisms:
»  Oxidation of molecular nitrogen present in the combustion air which istermed “therma NOx
formation”.
»  Oxidation of nitrogen compounds present in the fud which istermed “fue NOx formation”.

There are severd control technologies (listed below) that can be applied to cement kilns to control
NOx emissons. These process control systemsinclude:

1. Cem Star (which involves the subgtitution of raw materids with sted dag)

2. Low NOx burners (LNB).

3. Mid-kiln firing.

4. Tire derived fud.

5. SNCR.

6. SCR.

LNB isthe technology that can be applied to dl types of kilns and for this technology, extensve data
were avalablein the U.S. EPA report. Therefore, to estimate the overal cost of the rule to the Indiana
cement industry, LNB was chosen for cost andlyss. The LNB ingdlation requires an indirect-fired kiln
firing sysem. An existing direct-fired kiln will have to be converted to an indirect-firing system for LNB
ingtalation, which would increase its retrofit cost.

Control cogts will be incurred due to compliance with the emissons limitations, emissons
measurements, and record keeping and reporting requirements. Sources can comply with the emission



limitations requirements by one of the following methods

(1) meeting the specified limitsin the rule.

(2 ingdling low NOx burner or mid-kiln firing.

(3) ingaling an dternative control technology that will achieve athirty percent (30%) emissions

reductions.
All the above control options tend to achieve athirty percent (30%) reduction in NOx emissions,
therefore, this cost andysisis based on the gpplication of control technologies that will achieve athirty
percent (30%) reduction in emissions. The sources can comply with the emissons measurement
requirements by ether ingtaling a NOx continuous emissons monitor (CEM) or by performing an
emisson test once each 0zone season.

The control cost includesthe total of the control equipment capita, operation and maintenance costs
(O&M), and adminigtrative, emissions testing, record keeping and reporting cost. The capitd and
O&M costs were estimated from U.S. EPA’ s recent report for the cement industry, “NOx Control
Technologies for the Cement Industry”, Final Report, published in September 2000. This report
updates U.S. EPA’s 1994 Alternative Control Technology Document (ACT) for the cement industry
and provides more recent data on emission control technologies and their costs. The cogtsin this
report arein 1997 dollars. The emissions measurement, record keeping, and reporting costs were
taken from U.S. EPA’sfisca impact andyssfor the NOx SIP Call, federd implementation plan (FIP),
and Section 126 petitions. These adminigtrative costs are $63,705 per source (not per kiln) and were
adjusted to 1997 dollars using a 1990/1997 inflation factor equd to 1.16.

F. Esimated Costsfor Cement Plants

The proposed rule (326 IAC 10-3) will affect three (3) cement indugtriesin Indianawith atotal of eight
(8) kilns. These companies are:

Essroc 4 kilns
Lehigh 3kilns
Lone Star 1 kiln

The emissions reductions from the 2007 projected emission is 1,154 tons of NOx. As a permit
requirement, two (2) kilnswill be equipped with LNBsin 2001 and one (1) plant is presently equipped
with LNB. Five (5) kilns currently have NOx CEMSs, but these kilns will il incur the monitoring and
reporting cogts. The estimated total cost of controlling five (5) kilns including the control equipment
capital and O&M costs and adminigtrative costs to the three (3) industries from Table 3 are asfollows:.

Totd capitd cogt: $2.8 million (indirect firing) to $5.7 million (direct-firing)
Tota ozone season cost: $876,634 (indirect firing) to $1.4 million (direct-firing)
Overal cogt effectiveness = $760/ton to $1,228/ton

The U. S. EPA estimated cogt effectivenessin 1998 dollars is $1380 per ton of NOx reduced.
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. Summary

The estimated average cost effectivenessis $2,291 per ton of NOx reduced from electric generating
units, $1,321 to $1,940 per ton of NOx reduced from industria, commercid, and indtitutional steam
generaing units and $760 to $1228 per ton of NOx reduced for cement plants. IDEM estimates that
17% of thetotal cost will be incurred by the units subject to the federa Section 126 rule.

V. Indirect Costsand Impact on Electric Rates

Indirect costs are impacts on sectors of the economy that interact with the eectricity generating industry
and other industries covered by therule. Any project of this scope can be expected to have indirect
costs. Inthiscase, increasesin dectric rate are alikely cost. Households, fuel suppliers, industrial
users of dectricity, local taxpayers where sources are owned by local governments (schools or
municipa combustion units) are subject to increased indirect costs. Indirect costs are not estimated in
this document, but IDEM worked with the State Utility Forecast Group (SUFG) at Purdue University
on estimating impacts on electricity rates. Supplemental model eva uations to the June, 2000 report,
concludes that future average eectricity retail rates would be expected to increase Six (6) to seven (7)
percent ($.0033 per kilowatt hour) if NOx emissions are reduced to 0.15 pounds per million Btu with a
regiond trading program. A residentid bill for 500 kilowatt hours would increase by $1.65 per month.

Some positive indirect economic impacts can be expected from thisrule. They would be associated
with potential employment impacts (the rules will generate an initid demand for workersto ingtall
emission control technology and a continuous demand for workers to operate and maintain the
technology), and business opportunities for companies that might be involved in assisting regul ated
sources with compliance activities.

V. Governmental Entities
There are no unfunded mandates placed upon any state or loca agencies by this draft rule.
V1. Information Sources

Aerometric Information Retrieva SysemVAIRS Facility Subsystem (AIRSAFS)

Alternative Control Techniques Document-NOx Emissions from

Industrial/Commercid/Ingtitutional Boilers, EPA-453/R-94-022, March 1994.

Alternative Control Techniques Document-NOx Emissons from Utility Bailers,
EPA-453/R-94-023, March 1994.

Alternative Control Technique Document, NOx Emission from Cement Manufacturing
EPA-453/R-94-004, March 1994.

Analyzing Electric Power Generation under the Clean Air Act, March 1998
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Bryner, Gary C., Director Natura Resources Law Center, School of Law, University of Colorado
“New Tools for Improving Government Regulaion: An Assessment of Emisson Trading and Other
Market-Based Regulatory Tools’, October 1999, page 15.

Chemicd Engineering Plant Cost Index

Comment from company with ICl units

Electric Power Research Ingtitute

Enginearing sudies provided by six utilities

Gross Domestic Product Implicit Price Deflator Index

Indiana Utility Regulatory Commission

Indiana Office of Consumer Counselor

Marshdl & Swift Equipment Cost Index

NOx Control Technologies for the Cement Industry, EPA Final Report, September 2000.

Regulatory Impact Andysisfor the NOx SIP Cal, FIP, and Section 126 Petitions, Volume 1: Costs

and Economic Impacts, EPA-452/R-98-003, September, 1998.

Regulatory Impact Analysis for the NOx SIP Call, FIP, and Section 126 Petitions, Volume 2: Hedth

and Welfare Benefits, EPA-452/R-98-003, December 1998.

State Utility Forecasting Group at Purdue University

If you have any questions concerning this economic impact analys's, please contact Jean Beauchamp,
Office of Air Management, Rules Development Section, a 232-8424.
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